Introduction
Fruška Gora is located just a few kilometers south of Novi Sad, the second-largest city in Serbia. This gently sloped, isolated mountain with its greatest height of 539 m dominates the surrounding lowlands. Large areas of the mountain are covered with loess, constituting the Srem loess plateau, which is especially susceptible to mass movements, erosion, and soil degradation.
Important transportation routes, like the pan European corridor 10B (Belgrade -Budapest), the Belgrade -Novi Sad railway and regional motorway, and the Sremska Kamenica -Vukovar regional road are crossing over unstable terrains trough the mountain, often prompting costly repairs, traffic jams and delays.
Using satellite stereographic photographs and other methods of spatial analysis the scale of changes caused by the mass movements can be evaluated, and the GIS model can be utilized in further monitoring and planning. This decision support system gives an opportunity to quickly identify zones of increased risk, and to take precautionary measures. In monitoring and management of larger areas remote sensing and GIS provides an invaluable aide.
Study Area Description
The study area encloses the northern slope of Fruška gora, extending about 60 km in the E-W direction, and a maximum of 10 kilometers in N-S direction. The western limit of the area is along the road between Vizić and Neštin along the Croatian border1. From the north the area is bounded by the Danube and from south by the ridge of the mountain. To the east it extends to the loess cliffs above the Danube at Stari Slankamen. This area was selected primarily for its high number of observable slides and slumps, and because they pose a considerable natural hazard, and caused damages in previous periods of activity. 
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The northern part of the mountain is heavily influenced by the erosive force of Danube which is constantly undermining the loose sediment base. The terrain covered with loess sediments is susceptible to increased erosion, especially on the steeper northern slopes of Fruška Gora.
The Srem loess plateau represents a geomorphologic unit which encloses the central massif from all sides. It is dissected by fluvial erosion processes from numerous streams in longitudinal direction coming from the central ridge. This is especially characteristical in the central northern parts of the plateau on the northern slopes of Fruška gora, where the loess areas appear in form of smaller partitions separated by stream valleys.
Materials and Methods
Readily available and affordable sources were selected for estimation of natural hazard spatial distribution and the morphologic characteristics of landslides. Detailed topographic maps (1:25.000) with an equidistance of 10 meters were used for digital elevation model (DEM) generation from contours and elevation points. For this purpose the TopoToRaster function was used in ArcGIS9.2, and a DEM with a resolution of 10 meters was generated for the whole area.
A stereographic satellite image from February 1969. (Corona, 3m resolution) was used to obtain DEM (5m cell size) for comparison with the recent situation. The DEM was generated with ERDAS Imagine OrthoBase (Mészáros et al., 2006) . The use of Digital Elevation Models (DEMs) to observe topographic attributes, such as slope aspect and steepness, allows researchers to comprehensively examine the variables affecting landslide occurrence in a study area. DEMs are routinely used to calculate aspect for landslide susceptibility studies (Dai et al., 2001 , Lee et al., 2002 .
Digital geologic map of 1:100.000 was used to identify geologically susceptible terrain for mass movements.
Changes in the density of forest cover were estimated using aerial and satellite imagery from various periods, as well as the database of the Fruška Gora National Park forestry department.
Traditional methods for landslide hazard assessment were used, involving field observation, high resolution aerial and sat- 
Results
The most useful direct indicators of landslide susceptibility are considered to be evidence of past landslides as well as tension cracks and other detectable earth movement. Therefore, the simplest type of landslide hazard assessment comprises an inventory of previous landslides and signs of mass movement, based on the premise that an area with past landslides is landslide prone and has a high probability of new landslides. (Odajima et al., 1998 ). An inventory of past landslides on the northern slopes of Fruška gora was created based on geologic maps and terrain observations. The inventory contains morphologic and temporal attributes of the known mass movements.
The remote analysis of landslides from raster data sources with a resolution greater than 5m which are often available can provide some basic morphometric information. The complete northern side of Fruška gora extending along the right bank of the Danube has numerous large-scale active and fossile landslides. The surficial forms created by mass movements have the greatest concentration along the contact zone between the right bank of the Danube and the loess plateau, and are absent only in the lower part of valleys on the confluence of streams and the Danube, mainly due to the flatness of terrain. (Lazarević, 2000) Mass movements are also frequently present farther away from the Danube, on the steep slopes of stream valleys, composed from alluvial sediments. The areas covered with loess on the northern parts of Fruška gora represent an excellent example of a large area affected by mass movements, where the application of GIS and remote sensing provide an invaluable support of monitoring mass movements.
Although these methods have some serious cost/benefit-related limitations, mainly due to the insufficient resolution of images and digital terrain models (DTM), the advantages of GIS in efficient data storage, query, analysis and visualization make it an irreplaceable tool in studying surficial movements over large areas.
The size of the slide-affected surface can be often visually established and measured, with basic volumetric and area information obtained as well. With the exception of fosile landslide areas under dense forests, larger mass movements are usually clearly recognizable on high resolution photographs.
Using the technique of image draping of an area on a DEM, in combination with stereographic 3D view provides researchers with the best method of remote visual inspection of landslides. Smaller cracks which can be a sign of an impending renewed activity cannot be detected using coarser resolutions, and require a direct field observation.
Cross-sections provide insight in the evolution of landforms shaped by mass movement. Cross sections can be easily constructed on DEM and DTM. Some most characteristic areas were selected, to demonstrate this method on the northern part of the Srem loess plato.
Mapping the Spatial Distribution of Mass Movement Susceptibility
Various methods have been applied to regional landslide susceptibility assessment worldwide in the last twenty years, including deterministic, heuristic and statistical Approaches. The methods were reviewed by Carrara et al. (2001) , Fabbri (2003, 2005) , Remondo et al. (2003) and Van Westen et al. (2003) , who identified many deficiencies in large number of landslide susceptibility maps. (Terlien, M.T.J., et al. 1995.) Many of these limitations cannot be avoided, when using easily accessible and affordable data sources. For the analysis of the spatial distribution of mass movement susceptibility in the study area of northern Srem loess plateau, the following factors were taken into consideration: -slope, measured from DEM and DTM obtained from a topographic map and satellite image. Areas with slopes exceeding 5° were considered to be susceptible to mass movements. -spatial distribution of loess sediments, which in combination with lacustric deposits (sand and clay) in the base can be prone to mass movements -locations of previous landslides. The
Danube is continuously undermining the foot of mountain, causing the lowering of the erosion base and slope instability, so the locations of previous movements can be considered a good indicators of future activity. -forest areas were considered a modifying/stabilizing factor. This simplified method provides a rough assessment of mass movement susceptibility, and constitutes a basis for further research and model refinement. The insufficient quality and quantity of necessary input data for more exact modeling of landslides justifies the applied simple methodology. More sophisticated analysis would not necessarily yield more useful information.
Using the above mentioned methodology, areas with increased landslide susceptibility were identified.
One of the areas identified with strong mass movement susceptibility is located near the bridge on the E75 route, which is a part of the Pan European Corridor 10B (Belgrade -Budapest). This site had been active in previous periods, and constitutes a further natural hazard. Another bridge is being built to the east next to the existing one, for the second lane of E75 highway.
More detailed examination of the underlying terrain is also being conducted, and a solution sought for the slope stabilization.
Conclusion
Precise modeling and prediction of surficial mass movements requires great investment, which is in most cases uneconomical, due to the complex nature and correlation of different factors influencing landslides.
Mass movements often cause serious disruptions and damages, which could have been prevented with a more careful planning and monitoring.
The studied area of the northern Srem loess plateau is especially prone to increased natural hazard, caused by specific geologic, geomorphologic, and hydrologic, vegetation conditions and human activities. Important transport routes are crossing trough areas with increased landslide susceptibility, and are often affected by mass movements.
The analyzed data sources which were readily available and cost effective proved a very good basis for further research of these areas. Basic information was successfully obtained from topographic and satellite images about the spatial distribution, morphology and evolution of larger scale mass movements. A coarse map of landslide susceptibility was constructed from the available data with a simplified methodology. This map can give in combination with further observation a clear direction for further more detailed research and preventive measures.
A more detailed survey of the geologic, vegetation and anthropogenic attributes is needed, especially in areas identified as high risk zones. 
